This report presents the final results of supplementary comparison SIM.M.P-S7 in the field of hydraulic pressure up to 70 MPa, within the PTB-ANDIMET-PLUS project. Seven national pressure reference laboratories participated in this comparison, which started with an opening meeting in November 2011 at the city of Lima, the closing meeting having been held at the National Metrology Institute of Colombia INM, at Bogota, on November 27 th and 28 th , 2012. Each participating laboratory used for the comparison its best hydraulic pressure balance standard in the range from 7 MPa to 70 MPa. The transfer standard for the comparison was a digital manometer DH Instruments Fluke RPM-4 with an accuracy of 0.008 % of the reading. The reference laboratory and advisor for the comparison was CENAM, Mexico. The comparison protocol and results analysis was made by the pressure laboratory of National Metrology Institute INM (Colombia) who participated in the comparison as well.
INTRODUCTION
This comparison is identified in the InterAmerican Metrology System as SIM.M.P-S7 and is part of the Andean Region development program coordinated quality infrastructure. It was planned to confirm and strengthen the Calibration and Measurement Capabilities (CMCs) declared in hydraulic pressure in the measuring range 7 MPa to 70 MPa. It also allows setting the level of concordance of the national metrology institutes of the Andean Community of Nations and of the national laboratories of Uruguay and Paraguay in the field of pressure with respect to the reference pressure provided by CENAM, Mexico. The comparison of national laboratories was funded by the Physikalisch Technische Bundesanstalt, PTB in Germany.
OBJECTIVES
The objectives were to establish the differences in the calibration of transducers relative pressure in the range of 7 MPa to 70 MPa, with 0.008 % accurate reading, and to determine the uncertainties deviations of each participating laboratory [1] , with respect to the reference value issued by CENAM.
PARTICIPATING LABORATORIES
All participating laboratories used as measurement standard their best balance of hydraulic pressure assembly with a pistoncylinder in the range from 7 Mpa to 70 MPa. The participating laboratories were: -National Metrology Centre, CENAM of Mexico, which acts as advisor of the supplementary comparison and sets the reference values. 
TRANSFER STANDARD CHARACTERISTICS
A digital manometer was used as the transfer standard of pressure. Its technical characteristics are as follows:
Table1. Transfer standard characteristics
COMPARISON PROGRAM
The programming of the comparison round was decided in Lima, Peru, in November 2011 at a meeting of the participating laboratories.
At those same meeting general guidelines where presented; the idea was that each laboratory measures as it usually does. The transfer standard of the comparison was measured firstly by CENAM, and after the others laboratories measured again to detect possible drift of the transfer standard between the start and end of the comparison.
No influence due to drift of the transfer standard was detected. The manometer used for the comparison had no significant drift, less than 2 x 10 -6 relative to the reading. The dates under the acronyms of the laboratories correspond to the dates of calibration.
It was suggested during the meeting in Lima to cover the range starting from 10 %, so that the nominal values of the first measurement point should be very close to 7 MPa, according to the values the balance of pressure of each institution was able to reproduce. 
MATHEMATICAL MODEL FOR PRESSURE
In this calibration pressure balances were used as the standards for laboratories. Values were established from measurements of the transfer standard by direct comparison of indications of pressure with pressure values generated by the pressure standard.
From equation 1 we can obtain the pressure generated by standard [2] .
(1)
The mathematical model used for this calibration is as follows [2]:
Each laboratory made corrections to their particular calibration.
RESULTS
Figures from 2 to 12 show deviations and uncertainties reported by the participants [3] for the different nominal values of the measured pressure. Figure 13 shows the error curves of the participants with their associated uncertainties. 
Where: : is the average error of a participating laboratory : is the average error as determined by the reference : is the expanded uncertainty of a participating laboratory
: is the expanded uncertainty of the reference
The normalized error can fluctuate between a positive OR negative value. If a participant gets normalized error values between -1 and +1, with an acceptable estimate of their uncertainties, it can be concluded that the laboratory has a satisfactory, reliable and competent performance. The normalized error criterion is: │E n │ ≤ 1.0 for satisfactory performance and │E n │ > 1.0 for unsatisfactory performance.
The following figures provide the performance of each laboratory evaluated using the normalized error. Figure20. E n LATU.
DISCUSSIONS
It can be seen that when more data measured is consistent with the reference values, the normalized error trend curve exhibits less fluctuations.
Fluctuations most occur in the first 20 % part of the measuring range. This is perhaps due to preheating preloads or piston-cylinder assemblies used below its 10 % confidence indicated interval.
Attention should be given to the value of zero, how to measure it, to correct it and how to estimate its uncertainty.
To complete this report it would be useful to have information concerning the participating laboratories: a) Guide calibration or calibration method applied. b) Interval indication of the scale used. c) Drawbacks in moving the instrument that was used. d) Whether the receipt and delivery formats where properly filled. e) Whether the delivery forms where handed in. e) The reference laboratory balance used for this comparison.
CONCLUSIONS
All laboratories have a satisfactory level of normalized error except LATU of Uruguay.
LATU should review their corrections to the pressure generated and / or the height of fluid (hydrostatic pressure), which may have influence on the deviation. As shown in Figure 13 , there is a constant running error, even though the error curve fits and behaves similar to other participating laboratories.
All uncertainties overlap the reference value, except for LATU (curve running of errors).
There was no significant inconvenience in delaying the comparison and one concluded that it was best to move the measurement equipment as hand luggage, carrying the letters corresponding to entrance permits for each country, and that the value of the instrument did not exceed $ 1000 USD.
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